Effect of oxidative stress on UDP-glucuronosyltransferases in rat astrocytes.
The present work reports data regarding effects of an induced oxidative stress on the mainly expressed isoforms of UDP-glucuronosyltransferases (UGTs) in the brain. UGT1A6 and UGT1A7 expression and enzymatic activities toward the 1-naphthol were analyzed in rat cultured astrocytes following the exposure for 48 h to redox-cycling xenobiotic compounds such as quinones and bipyridinium ions. The expression of NADPH:cytochrome P450 reductase and NAD(P)H:quinone oxidoreductase 1 (NQO1) was also investigated. Oxidative stress induced significant deleterious changes in astrocyte morphology, decreased cell viability and inhibited catalytic function of UGTs as a result of protein oxidation. Alternatively, in the surviving impaired astrocytes, oxidative conditions induced a significant overactivity and overexpression of xenobiotic detoxification enzymes, as adaptive response. These effects were significantly prevented by the presence of melatonin, suggesting its direct antioxidant action on reactive oxygen species, reflected further on the glucuronidation activity and transcriptional regulation of both UGT1A6 and UGT1A7. Results show that both catalytic properties of UGTs and the expression of UGT1A6, UGT1A7, NQO1 and NADPH:cytochrome P450 reductase in rat astrocytes are greatly influenced by the pro-oxidative environment. In conclusion, an experimental increase in oxidative cellular status could have both immediate and long term consequences on detoxification enzymatic system activity and expression.